penicillin-streptomycin, 2-mercaptoethanol, and Hepes buffer. After 7 d, hybridomas were picked and transferred to 24-well Costar plates, expanded, and tested for antigen-specific IL-2 production.
Assay of T Cell Hybridomas for Activity. 1 × 105 T hybridoma cells were co-cultured with 2.5 × 105 CAF1 spleen cells in the presence or absence of antigen in 0.2 ml of fusion medium without HAT. In some experiments, Iscove's medium (10) was substituted for fusion medium. After 2 d of culture, supernatants were collected and assayed for IL-2 content in a secondary culture by using HT-2 cells, an IL-2-dependent T cell line developed by Dr. James Watson, University of Auckland, Auckland, New Zealand, and provided by Dr. Phillipa Marrack, National Jewish Hospital, Denver, CO. Results and Discussion Our initial attempts at the production of autoreactive T cell hybridomas involved the fusion of blasts obtained from primary or secondary syngeneic MLR cultures with the BW 5147 line, using the methods described by Kappler et al. (9) and Heber-Katz et al. (8) . No hybridomas specific for syngeneic stimulator cells could be isolated from such fusions. However, in the course of the production of antigen-specific T cell hybridomas from CAF1 mice specific for PINS, we noticed that a large percentage of these hybridomas responded to H-2-matched spleen cells in the absence of the priming antigen. 44 positive wells were randomly picked, expanded for testing, and of these 26 had activity. The specificity of a number of these T cell hybridomas is shown in Table  I . None of these hybridomas produced IL-2 in the absence of stimulator cells or in the presence of insulin alone. 8 hybridomas (group III) responded to H-2-matched stimulator cells only in the presence of the priming antigen (PINS), 14 demonstrated an antigen-independent response (group I), and 4 (group II) exhibited a mixed response, i.e., they had some response to CAF1 spleen cells alone but gave a superior response to CAF1 spleen cells in the presence of PINS. Two hybridomas (B3 and B4), whose proliferative response was restricted to the BALB/c parental strain (Table I) , were selected for further study and cloned by limiting dilution.
Studies (12) with heterogenous T cell populations have shown that antigens encoded in the I subregion of the MHC are the target antigens in the syngeneic MLR. We therefore used stimulators from parental H-2-recombinant strains to map the genes that encode the antigen required for stimulation of the B3 autoreactive hybridoma (Table II) . Spleen cells from the CAF1, BI0.D2, and D2.GD, all of which bear Kd/I-A d, elicited a good response, whereas cells from B10.A and B10.A(4R), which bear Kk/I-A k, were nonstimulatory. These results indicate that antigens encoded in the K region and/or the I-A subregion of the H-2 d haplotype are involved in stimulating the autoreactive hybridoma B3.
To further define the stimulatory antigen, we included selected monoclonal anti-Ia reagents in the cultures (Table III) To rule out the possibility that the "autoreactive" hybridomas were recognizing FCS components, such as albumin or bovine insulin in association with syngeneic Ia antigens, experiments were performed using a modification of protein-free Iscove's 11) in the presence of the designated antibodies in Iscove's medium prepared without exogenous bovine serum albumin or insulin. The remainder of the assay was performed as described in Table I . 105 hybridoma cells were co-cultured with the designated stimulator cells in modified Iscove's medium (10) prepared without exogenous bovine serum albumin, insulin, or transferrin, and the supernatants were assayed for IL-2 activity as detailed in the legend to Table I. medium (10) prepared without bovine serum albumin, insulin, or transferrin. The results of two such experiments (Table IV) demonstrated that the induction of IL-2 production by the appropriate parental strain stimulator cells in two of the autoreactive hybridomas (B3 and B4) was unimpaired in the presence of such serum-free, transferrin-free, and insulin-free medium. To definitively rule out the possibility that foreign serum components that adsorbed to either the hybridoma or stimulator cell surface were responsible for activation of the hybridomas, both B3 and TA3 were grown in Iscove's media for 48 h before use in the experiments, with no difference in the results obtained (Table IV, experiment 3 ). The addition of PINS or FCS to these cultures had no effect on the response obtained (not shown). Although it is possible that significant amounts of serum components remain cell associated after 48 h of culture in serum-free medium, we believe this is unlikely because a T cell hybridoma specific for FCS components cultured under these same conditions was inactive in the absence of added FCS.
In spite of the fact that the addition of PINS had no augmenting effect on IL-2 production by these autoreactive hybridomas, it is surprising that such hybridomas could only be identified during the course of studies designed to produce PINSspecific, I region-restricted hybridomas. The possibility must, therefore, still be considered that some relationship exists between the autoreactive and antigen-specific T cell populations. First, it is intriguing to speculate that these cells bear antigenspecific receptors as well as high-affinity anti-self receptors. Indeed, recent work by Dos Reis and Shevach (13), which demonstrated direct activation of antigen-specific T cell clones by unmodified self-Ia antigens, suggests that some antigen-specific T cells can be directly activated in an antigen-independent manner by Ia-positive cells through their receptors for self-Ia molecules.
Alternatively, it is possible that the autoreactive T cell is directly activated by the antigen-specific T cell via an idiotypic-anti-idiotypic receptor network, although this possibility seems unlikely because the autoreactive cells can be activated by unmodified Ia antigens. Further studies to evaluate the relationship between autoreactive and antigen-specific T cells by using assays of T cell specificity, such as help or suppression of insulin-specific antibody production by B lymphocytes, are now in progress.
Summary
We produced autoreactive T cell hybridomas that can be induced to secrete interleukin 2 by co-culture with either syngeneic splenic stimulator cells or syngeneic Ia-positive B cell-B lymphoma hybridomas. These autoreactive hybridomas arose from the fusion of pork insulin-primed lymph node T cells with the AKR thymoma BW 5147 and occurred at a higher frequency than the expected insulin-specific hybridomas. Mapping studies using recombinant strains and blocking studies using monoclonal anti-Ia antibodies localized the stimulatory determinant to the I-A a subregion of the major histocompatibility complex. These T cell hybridomas did not appear to be directed at any foreign antigen present in the culture system because activation occurred in serum-free, insulin-free medium (Iscove's medium). Such hybridomas should prove to be a potent tool in studying the biologic significance and function of the autoreactive response.
